The existing data obtained in deep-inelastic scattering (DIS) experiments in the kinematical region x B ≤ 10 −2 and Q 2 ≥ 5 GeV 2 are examined to gain insight into the dynamics of interacting gluons. It is shown that the striking experimental facts observed in this kinematical region can be readily understood in terms of concepts and methods of Complex Systems in the framework of Non-Perturbative QCD. It is pointed out in particular, that not only the regularities observed in diffractive scattering and those found in in large-transverse-momentum jet production, but also the striking features of the structure function F 2 (x B , Q 2 ) observed in normal DISevents can be understood as direct consequences of self-organized criticality.
QCD (pQCD) with the help of which evolution equations can be written down that describe Bjorken-scaling violation in the (complementary) kinematical region x B > 10 −2 (especially for x B ≫ 10 −2 where valence quarks dominate), it is quite natural to ask whether these methods can be extended to the x B ≤ 10 −2 region. To be more precise, we ask: Can such charged objects "seen" by γ ⋆ in the x B ≤ 10 −2 region be considered as partons -in the sense that also they are free particles -similar to the valence quarks which dominate the x B ≫ 10 −2 region? By using Bjorken-scaling-violating (i.e. Q 2 -dependent) parton distribution functions (PDF's) as starting points, are we not practically parameterizing the measured This observation shows that inelastic diffractive scattering can take place not only in hadronhadron collisions, but also in deep-inelastic scattering processes. This observation gives rise to a number of questions: Are the mechanisms which lead to such diffractive scattering processes in different reactions related to one another? In particular, if it is indeed "the exchange of colorless objects" which is responsible for diffractive scattering in hadron-hadron collisions, is it the same kind of "colorless objects" which is also responsible for diffractive scattering in deep-inelastic lepton-hadron scattering processes 4, 3 ? What are such "colorless objects"? Can the existence of such objects be understood in terms of QCD? What is the relationship between such "colorless objects" and the interacting soft gluons mentioned in (α)?
(γ) In normal DIS-events, the observed x B -and Q 2 -dependence of F 2 mentioned in (α) and the relationship between these two properties can be well-described quantitatively by a simple empirical formula proposed by Haidt
where the values of the constants are a = 0.074, m = 0.364, x B0 = 0.074, Q 2 0 = 0.5 GeV 2 .
As can be readily seen 5, 6 In a recent Letter 7 and a subsequent longer paper 8 , we discussed the problems mentioned in (β) and proposed in particular that the "colorless objects" which manifest themselves in LRG events are color-singlet gluonic BTW-avalanches due to self-organized criticality (SOC) 9, 10 , and that optical-geometrical concepts and methods are useful in examining the space-time properties of such objects. The theoretical arguments and experimental facts which support the proposed picture can be summarized as follows: 
which is true in all Lorentz frames. The observed power-law behavior implies in particular that colorless gluon clusters are spatiotemporal complexities which have neither a typical size, nor a typical lifetime, nor a typical static structure.
(iv) The usefulness of the proposed SOC picture has been demonstrated in [7] and in [8] . It is shown in particular that simple analytical formulae for the differential cross-
x /s) can be derived for inelastic diffractive scattering, not only for small-x B DIS and for photo-production but also for proton-proton and antiprotonproton collisions. It has been pointed out that color-singlet gluon clusters (c The questions raised in item (iv) has been discussed in some detail in a more recent paper 11 where in particular the following has been pointed out: Similar to individual quarks (q's) or antiquarks (q's), colored gluon-clusters (c ⋆ 's) can also be "knocked out" of the mother proton p by a projectile, provided that the corresponding transfer of momenta is large enough. However, in contrast to the knocked-out q's orq's (in usual DIS-events), the knocked-out c ⋆ 's may or may not have "color lines" connected to the remnant of the proton -depending on the color-quantum number carried by the final state of the struck c ⋆ , after it absorbs the projectile. Such knocked-out c ⋆ 's manifest themselves in form of hadronic jets. In fact, it has been explicitly shown in 11 that the observed high-E T -jets in antiprotonproton (pp) collisions can be described by the proposed SOC-picture. The same idea and the same method can be applied to lepton-induced DIS in which the large momentum transfer is delivered by the virtual photon γ ⋆ . In order to save space, the subprocesses which contribute to γ ⋆ + p → jet + X for large E T are summarized in Table 1 and Fig.1 together with the existing data 12 .
We note in deriving the results presented in 11 the following properties of the colored gluon clusters in form of BTW-avalanches have been explicitly taken into account:
First, because of the universality and the robustness of SOC, the SOC-fingerprints are expected to be independent of the intrinsic quantum number they carry. This means, the size-and the lifetime-distributions of the colored gluonic BTW-avalanches are expected to be the same as those for colorless ones which have already been experimentally examined in diffractive scattering. The interaction between the constituents inside an avalanche should (at least on the average) be stronger than those between the avalanches (otherwise it would be not make sense to talk about avalanches) -independent of the fact whether the latter is of Van der Waal's type. The question whether a BTW-avalanche (either colorless or colored) can be knocked-out depends solely on the momentum-transfer it obtains in the collision process.
Second, since gluonic BTW-avalanches are spatiotemporal complexities which have nei-is the space-time volume of the spatiotemporal complexity c ⋆ . In order to obtain the total probability for all possible processes in the given kinematical range specified by:
we need to collect all those terms which contribute. Now, since
is in fact nothing else but the total probability for the above-mentioned interaction in the given kinematical range to take place, we are led to the conclusion:
where D S (S) and D T (T ) are given by Eqs. (2) and (3) respectively, N is a normalization constant, and the integration limits are functions of x B , Q 2 , and P ≡ | P |:
The yet undetermined constants x B0 and Q 2 0 can be estimated theoretically (see below). The facts and arguments which lead us to Eqs. (5) and (6) 
The lower limit of T is determined by the requirement that the encountered BTW-avalanche has to live long enough to been "seen" by the virtual photon γ * (x B , Q 2 ). The upper limit T max is determined by the requirement that the charged object(s) which carries (carry) x B has to be recognizable by γ ⋆ (in the sense that γ ⋆ should be able to find out whether it (they) is (are) part of the gluon-cluster of size S and lifetime T ).
Hence the resolution power (in the transverse directions, 1/Q 2 ) of γ ⋆ has to be sufficiently large (that is Q 2 > Q Fig. 1 . Power-law behavior observed in large-E T jet-production in ep DIS. See text and Refs. [11, 6] for more details. The data are taken from Refs. [12] 
